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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multi-layer 
tube for pump having good mechanical strength, 
flexibility, shape restoration property and transparency 
and free of tacking property. 

SOLUTION: The multi-layer tube for a pump comprises 
a base material 1 consisting of a flexible fluoro-rubber 
series thermoplastic elastomer whose hardness 
according to JIS K 7215 is between HDA40 and HDA70 
and an inner surface layer 2 and outer surface layer 4 
provided on the inner surface and outer surface of the 
base material 1, respectively, consisting of a terpolymer 
consisting of tetrafluoroethylene, binylidene fluororide, 
hexafluoropropylene having a hardness according to JIS 
K 7215 over HDA70 and below HDD80. 
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*iR« •»»(«») 3^&i*cc % **-:7<DA>3P 




$Jg32 001-193659 
- ^rt<3D«*«r BEST 5fa-^77A^-fW>^ 

[0 0 10] 7 vXdtA&msim&x** hv-B> Bu 

ffl (^^-^OtS^Brtffii^ffi) tt. ***te (fflS 

[0011] tE^J: 0 ceo J: 5 * * *tt£i&&ir£W 
^T^ntfe^ fc£iltf1$&¥6 -5 3 82 2*$<fc 

^W6 -5 38 2 3r^$nrc^ 0 c©H*a 
ett&SMncteor* M**3rc«^!/>©»ffi^i l. 

«JI»Btt*AftT. ««ttJJ«IB*IHW^SCi«cj:o 

[0012] g/c, 7 9*»J!t}fi&l^7 7|3AM 
tl^o »¥9- 1 3 1 83 3^m tfyxxir 
ifX7^F7-(D i 5W< aojfcnjfflftx^ 

^h7-S^^-7 J ©^i»T, Lfet>*9* 

c t ztitffi&mt-rz &<Dx& So 

[0013] 



# • 



m i omm (m>m 1 > b, ikk# j is k 721 

5KS^*»JffiLfcHDA4 0«±, HDA7 0WTCD 

fctt) MB»U IS K 7 2 1 5 

l^lriSl/cHDA7 0«±, HDD8 0tlT©7^ 

«ttn (b) &htsiZ>mkwm ? mstm&zwz 

[0014] ±fE©«gfiB J IS K 7215(19 
86) ^x^^Ot^u^-^W SKK^acclKRi 
OTfflSO/dBiT*. faP^-^liAg$ (HD 

a) v dw$ (hdd) -en-etiK^twfl^^ttu 

h * 4l»ta^ttM**fflt>TfT 9 c 

[0015] |JE«W*«flET »3R^A3RJI!ipJlBtt 

(a) b> ^coisatffii^-y^^ji/* 

3, 3, 3 - F U7Wpyo t*U>- 1 , 2-bV7 
^n/c^i3 000-4 0000 0<D^U v-iB-fe^ 

^px^uv/t-xy^:?^*^ -r F#>e>aHR3*i 

Tcft*&3 0000-12000 0 0 <Dtf V v-flHz ^ 
^>hr$>0, l*affii=fAffi©*«tbW5^60 : 4 
0-9 5*C&£ o C ft? ^*3A«»pjaittx^ 
(A) ilt^ /ci^.^-f^>Ii <») 
U<D#«( x.)W-*:7' : 7X7-v 2 T-5 3 0, T-6 
3 0 

[0016] 7 y*WJI (B) iU 

p 7 ^ t - Jl/i - r p ft, fh77Wni 

-5 3 0&iW ^R^A&nrMtti^X ^ffi^ 
^•J-xA (») KOTHV2 0 OG^ETcftl^ft 

[0017] *mi<D&m?'~-'7<Dm2<Dmm (it* 

JB2 ) B, m&WJ IS K 7 2 1 5tC*^#«iJ5£0 
/cHDA4 0«±, HDA7 0aTO^»7^n'A 

«j»nraittx7^ (a) iPht*z>**-7®tt 



^2 00 1 - 1 9 3 65 9 

mbtc, Wfg&J IS K 7 2 1 5CCS^*SJj£l/fc 
HDA7 0KLL HDD8 0«T<Df 7J^Pi5 1 
u>, t'-'jfy^;^^-^ F> -M^lf ^jI/^p^'p f 
U>*6tt*=7£H«^* (B) *6&S#tt#»<fc* 

[ooi8] c©»2©«accfflt^ett©^««f» 
com i o«a© 3^ - yco^« iiaiD boz&m l *> 

=itim&W ( B ) ©&/ffi#©*;i/tktt, f h77 
Jl/*nx^U>#3 0 — 8 0^rJU%Ha, £<&C40- 
7 0Wo, t'^yf r >^JU^^-T F#4 0-7 0^;b 
%ffig.. t < cc4 0-6 o*ji%, ^^tf^ju^P^a 
fc*u>#si 0-5 0*;i/%Sg k <h< tci 5-3 o*;u 

HTCftM^ft (B) ccb, jWtWtett, 
ftS!X»;-XA (ft) KCDTHV5 0 0G, THV40 
0G. THV3 00G, THV2 0 OG^i^tffif 5 

[0019] *5m<D&m**-7v^ ittorti© 

5) . l»ieSfcf©J*3«0. 1-4 0mm, <t<K0. 
3-3. Ommi-r^ODWf^LC^ ^ffifiO 
ffSBO. 0 0 5-0. 3mm, <h<&C0. 01-0. 
2mm<tT£©£W£tA> (iS*^6 ) . 

[0 0 2 0 ] *myD&m**-7(DWk&<Dm 1 <oa£ 

«<»3R3B7) B, *1 D**-:/sm>W 

mosmicmx & tiu&Btc £ o mm? z>ct 

8) B, *l©»ffl«J:0^*-^«W©»»*. H2 

[0 0 2 1 ] BufB©HJSffitc*ytir«. ^JB**-:/* 

Cfi^9) 0 
[0 02 2 ] 

Lr, W&ffiJ IS K 7 2 1 5^S^*»JSl//cH 
D A 4 0 £Lb H D A 7 0 HTOSftft 7 * SRdT A**ft 
pj^ttx^^h-^- (A) *lHtl>SO'C, »tt^JB 

B. tS«EWSS^-So ^/cHDA7 O^^i, IB 

J IS K 7 2 1 5CCS^*»J5EUfcHDA7 0t( 
±, HDD8 0JMT©7 9««HI (B) tm^X^iO 



# • 



*tt«»©Wt3WHDA7 0*SICCft*<b. tt»tt 
[0 0 2 3] 5 6«CH#©ffc^aJiS**ifiir>ft:«> t Sfiic 

-:/±ft*. 

[0 0 2 4] **9!<O^JB^»-y<D»r2<D»« (IS* 
J5 2) tt, ^ttfliOt, WJBdt»aW9<r#9^tt 
<D*BC\ 8!fi#J IS K 7 2 1 5&Cg-3£$J;£Lfc 
HDA7 0HL HDD8 0«T©f h77JbtPi^ 
fx jUruv-f h\ ^^ji^p^p 

fU>^6^5 H7u^M^ (B) SrJBl>Tl>£© 

t\ *©Ji*H»fc«rtt^5P *tt#ft< ft 9/ »c>*> 

f<ft£o #tt*JBOBIK*SHDA7 0*j»CC«cSi, 
tt#tt#* 0 . H D D 8 0 £® * -5 <b SSfttt < ft 

£ 6 * * - y t immm <Dm*mt¥tm*m^ 

-^±^<o0^f, fl&©fe<JDK:*>< oO£CC< 

[0 0 2 5 ]^ffliltffll^ii^ ^Jl^-^- 

/tiMO. 1-4. OmmfIS, <fc9#*b<«0. 
3-3. OmmSKT**. 0. lmmJ;0i<« 
ag^iSTl, aSttJWSTf*. i»K:4. 0mm 

£<om<-?z>t. -Bimmm<te*), #>?micMi* 

i2*ift*|g«|x^^^5iK<ftS. SttcD/i?£« 
^-^(DJf 3<D5 0-9 9. 5°/oHg«K, ft 
fctbttOtZO. 1-4. 0mmHKT&£ o 0. 1 mm <£ 

4. 0mm^ix^ipJItt^fi<^S. #tt#Jl©» 

s«»< r sismo. oosmma 

±, £<fc:0. 0 1mma±»^n^ o 0. 00 5 
J»3<3!>±IS«0. 3mmlg 4 £<&C0. 2m 

^flaccauft< ft*. 

[0 02 6 ] 1 otttt (19*^7 ) 

-SB 4- 



^2 0 0 1 - 1 93 65 9 
[0 02 7 ] *^C08BSS0^2CD^« (19*^8 ) 

ma* g n3<DWtm**)ftm<Dtm 

*il-riifi«:i£ D/ciS^ft HH^ScD^fl * * - **ff 

[0028] ±gBt>-rn©»^fc. dssasa? **=r 
ARUftpjflfcx^* (a) ohjA. 7»««n 

(B) tM*=7i&mG# (B) CDBj*H±r, 
L ft I >fi& art? SEJBT * $l^ c ftttft tc « 2 
0 0-2 9 0°C#^gLC> o 

[0 02 9] 7 7f3AlipJiffii7Xf>7- (A) 
fc=7E*M£{* ( B ) feftfthRCc J: D 

9) 0 *n(cj:OflWWttK3&s8Sc»S4i*. fifc»it§gRtfi 
icjjiU/c^jlti, 1 0-5 0 0 kGy©iWil$b 
l\ 1 0 k Gy «Tr«M8S»OW«< > 5 0 

[0030] 

[Hlkffl] «T\ HffiCC^Lfeiail«*#JHL/ft^6* 
[H*« 1 J 

* (») y-/Xil/*-*^^^y^ T- 5 3 0 (51 
SHDA 6 7) *ffiflao/Co SEfc. H^M^ (B) 
iUtt^»J-xA (ft) THV5 0 0G (ggHD 
A9 2-9 3) *&mi>tc 0 W&immtLXte. s« 
<tft^>x^X hv- (A) iCtezsVy?-® : 4 0m 
m, L/D : 1 6^^fflU, =7c£&£t# <B) tC«^> 
: 3 Omm. L/D : 1 2Z&mLtc 9 HI 

^7^?>^T- 5 30^ rtffill2<hUrTHV5 

ho pmm2. mtKomskz. ^no, imm, 

0. 9mmrA^ 0 

[0 0 3 1 ] H2lt ^ l<D2m*~-73*mtt Z> 
4 0 mm»H«B^SC!)SWAa 1 1 &tJg£S£ftT:fc 

an(»stiSttLTt^y>rxji/if-*^^x^^^ 



T-53 0W*fAPl l*»6&A£n, SWtffcK 1 2 
£ii£o £/c3 Ommfflm«7&s#acDp*g*ffiJB«f4Aa 

i 3ccsttstir*jo, unf»»fiurc^THV5 0 o 
G3&*rt«ffijiWf4AP i 3^6itAsn, ftmrnmum 

1 4£jl£e ^asSRl 5«Cte(,vc, y-f x;l/-tf~* 
Zfv 3 OiTHVSO OG^f^n, 
^SttBD 163^6. SWAs^^x^-*:^**? 
:7T-5 3 0, rtffi»B**THV5 0 0GCD2J1?'*- 

[0 0 3 2 ] #ffl3ftfc**-:/3tt, 7K^, SJftCCj: 

rtffiJlO. Imm.ettJBO. 9mmtl)^rtl: 2. 
Omm, £1-2:4. 0 mmCD^ a -^C0^^p a p^rf#/c o 
[0 03 3] [?-a-^©ai*iS3R«] 

ficAft, A0P*«k»««T?««Ote. CWCC06O 

ir, 50 kGy (ommmLmm^mmuxm 

[0 0 3 4] [WttffPff] 

weufc. is*** 1 cc*r. z vtmx. tsarc** 

/c Q */c^ffiC[>a#tt«:oisrtt. 2 

/Co fflffecttffbfcfeo* roj rs*u KSib/c&o 
* rxj r^-To 
[0035] immm2] 

yvmmmw&x-vAYv- <a> iit^^>i 

flt (») ^-f x ? ^ T - 5 3 0 ^ffiffl 

U/c 0 £/c, H7CSfiaft (B) iUttSX'j-XA 

(«o THV5ooG«ii/c fl ffUjaaBacco^r 

tt» (A) tC«>>U>y-S: 4 0mm, L 

/D : 1 6«:flMU Htc^M^ (B) &C^>y># 

: 3 0mm, L/D : 1 2Z&mbtc a 
[ 0 0 3 6 ] M 3 «*«{C <t «*f 1 

fC^-{x;Hf-^^7Xf T - 5 3 0 ft® 
■ 2fc<fctfiffiJB4K:THV5 0 0G^/c3I^a 
~:/5QKM£^b/c&Or&£ 0 rti!2, St* 1*5 
<fcWM40»*tt, ^nO. lmm, 0. 8m 
m, 0 . 1 mmt^^o 



1#g{l2 0 0 1 - 1 9 3 65 9 
<DWa&M<DMWZ7*0tci><DT:<b2>. 4 0mmfftti«S 

aWMi©»*tAP2 lfcjftttsftrfeo* fin^^nsii 

AP2 l*»6&A3tt, »tfiftgg2 2&il*. 2/c3 0 
mmffffl««^S©*HJBtmAP2 3 CCg&!3 Jvtfc 
0, Jn#ftSBSUTl>6THV5 0 0GJW»ffiJMtf4AP 
2 3*6ttASn. ftilffiJBl#*4S£K2 4, £faMJi« 

«W»2 5cc»*»nrjaEti*. ^««2 6cc*5c»r. # 

-fx^-fr—te^X^* 3 OiTHV500G 

tfi#msti* ^ap2 7*»6«wi^y-Yxjnf-* 

157s* v 3 0, ft^S/12, 

H V 5 0 OG<03JB**-:/5#fWH3*i*. 
[0 0 3 8 J ffittiSnfc^-^Stt* S»CCi 
0?MJ3<ift#6 fc — Jgafcr? 1*0 «K<fc 0 31*8*6 
tl, RWtfiftiBMO. lmm, ffl*H10. 8mm, fl-ffl 
HO. lmm"C^I)rtg: 2. 0mm, Jl-ft : 4. 0m 
m©*^-:/©J^i&*f#fc. 1 iBIfttcC o 6 

0*«iBi U50 k Gy<DttHK*JiRtLaSII«fT& 
ofcSL *0l^MCCJ:0lttaoriail«2*»^. 

[0039] [torn 11 

***T-5 3 0#*I^Lfc£Wtt, ttMtt 
tra^fe^fr^i^^<imDCcurl:l:^Jl 

[0 04 0] [Jt»«2] 

*tt«nc*sc»r, ffit^ctm*THV2 0 0G (sea 

HDA8 8-8 9) MfcfcLfcKWi, »HJ*fl=, Sfe*f 

2 <z> * * - i<Dmmj:&f o /Co f#6n/c?a-^{j 

-To 

[0041] [tmms] 

mmm lccbur, fflc^w^THvsooGWc 

W2(DTHV2 0 0G(D^^-^Cjt-<3 6tC^SJcttCC 

/Co S«L/c®ftt^*HC^-r o 
[0 04 2] 

[an 
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2001-193659 





urn 


m 








mum 
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1*1 


ft 


mmm 1 


THV500G 


?Ml»<T530 




o 


O 


X 




THV500G 


9Mx»T530 


THV500G 
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O 


O 


1 




r-fi&T530 




o 


X 


X 


itnm 2 




THV200G 




X 






itmm3 




THV500G 




X ; 







[0 04 3 1 11 k J:fti£, rtffi©#OC#tt»Jl*Rl* 
[0 2 ] SI <D2Jl^^-^^t-^/ca?><DPPa^ 



[04] S303i^: 

1 at* 

2 rtffiH 

3 ^^.-y 

4 54®® 
5 

11,21 tttAP 
12,22 

1 3 fi*IitmAP 

14, 2 4 AsoMtmass 

15,26 

16,27 ^MfflP 

2 3 *ffi«*f»AP 

2 5 ftiiffiMtmiffie 
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